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As the revolution of industrialization steps further, the relation between humans 
and nature becomes tense. Problems like water pollution, land desertification and global 
warming are popping up. Among them, climate change has become an internationally 
political and economic one, which is also one of the most severe challenges human 
society face in the 21 century. In order to cope with that knotty problem, the 
international community issued “United Nations Framework Convention on Climate 
Change” in 1992, to regulate emissions of greenhouse gases and thus to ensure 
sustainability of economy. Every year signatories to the convention meet and negotiate 
at World Climate Conference. “Kyoto Protocol” is an important supplementary 
provision of the convention, and is the only legally binding treaty on mitigation of 
greenhouse gases. 
The convention stipulates “Common but Differentiated Responsibilities” between 
developed and developing countries: developed countries should take the initiative to 
reduce emission of Green House Gases. In an open economy, mitigation policies issued 
by developed countries may raise two externality problems: losses of competitiveness 
of abating country and carbon leakage. Responding to these issues, some developed 
countries propose carbon tariff plans imposed on goods imported from developing 
countries, with purpose to protect related industries from unfair competition. However, 
will mitigation policies of developed countries cause losses of competitiveness and 
carbon leakage? Are carbon tariffs capable of solving these problems? What are effects 
on global carbon emission and consumer welfare? All of these are urgent questions need 
to be tackled.  
This paper presents a North-South trade model with monopoly competition and 
firm heterogeneity. First we explore whether the unilateral mitigation policy of the 
North causes losses of competitiveness and carbon leakage. Then we adopt carbon tariff 
















policy on production, export, and emission of heterogeneous firms. After that, we reach 
a conclusion regarding the effectiveness of carbon tariffs in compensating the loss of 
competitiveness and reducing carbon leakage. Impacts on global emission and 
consumer welfare are discussed as well. Besides, we extend our model to reveal impacts 
on the world economy, emission and welfare of exogenous technical progress of 
developing countries and of voluntary mitigation policies of developing countries. 
Results show that, in an open economy, unilateral mitigation policies of developed 
countries cause carbon leakage; trade pattern may reverse when the provision is 
stringent enough. Notably, even in the presence of carbon leakage, asymmetric 
mitigation does not necessarily lead to increase of global emission. In terms of 
effectiveness, carbon tariffs can protect exports of energy-intensive industries in 
developed countries and reduce carbon leakage; yet their effects are limited under fair 
tax rate. Their influence on global emission is negligible, and they may even undermine 
mitigation fruits of abating countries. Technical progress of developing countries might 
result in reversal of trade pattern and increase in global emission. If developing 
countries use domestic climate policies, global emission can be reduced, although 
competitiveness of carbon-intensive industries in abating countries will be harmed. 
Actually, carbon tariffs hinder the growth of energy-intensive industries and worsen the 
welfare of consumers in developing countries by shifting the burden of abatement from 
developed countries to developing countries. Therefore, carbon tariffs might give rise 
to trade war, and global abatement should be achieved by more cooperative means. 
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到附件 B 国家的产品和服务中的内涵碳排放4。 
1.2.1.2  国内气候政策的经验评估 
相比于理论研究，对国内气候政策的经验评估则比较丰富。评估主要分析了
国内气候政策对减排国能源密集型部门的竞争力和碳排放两方面的影响。竞争力

















方面，Veenendaal & Manders（2008）运用 WorldScan 模型考察了排放权贸易制
度（ETS）对欧盟能源密集型生产部门的影响，发现这些部门的生产和就业将受
到不利影响。赵玉焕、范静文（2012）在引力模型的基础上加入了一组碳税政策
变量，分析了碳税对 21 个 OECD 国家的 9 个碳密集型产业国际竞争力的影响，
发现碳税对这些产业的国际竞争力有显著的负面作用。而 Demailly & Quirion
（2008）的研究则表明发达国家的担心是多余的。他们以钢铁产业为例，从生产
和盈利性两个维度剖析了欧盟的 ETS 制度对竞争力的影响，认为该部门的竞争








最大的是中国，达到了总增长量的 24-32%。Peters & Hertwich（2008a）通过构建
多区域投入产出(MRIO)模型测算了附件 B 国家的弱碳泄漏，发现 2001 年附件 B
国家进口产品所造成碳排放占其国内总排放的 10.8%，其中又有 44.3%来自于非
附件Ⅰ国家，弱碳泄漏量达 1578.6 百万吨 CO2。因此，他们认为弱定义的碳泄漏
能够更加清晰地揭示各国在国际生产分工中的地位以及国际贸易对气候变化问
题的实际影响。OECD（2009）基于 ENV-Linkages 模型的估算结果表明，如果欧
盟采取单边减排行动，使 2050 年碳排放相对于 2005 年降低 50%，则碳泄漏率为
12%，但如果《京都议定书》附件 B 国家都进行减排，则碳泄漏率低于 2%。Hübler
（2009）以三地区 CGE 模型，用 GTAP 7 数据测算了贸易流中的内涵碳，发现
中国大量的内涵碳出口构成了严重的碳泄漏问题。如果中国不加入后京都协议，
碳密集型产品的生产将转移至中国。 
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